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Description 

The invention relates to a device which disaggre- 
gates cytological material for specimen analysis. 

Usually the cell suspensions received from doctors' 5 
clinics contain sample cells which have become aggre- 
gated or clumped together. To properly analyze this ma- 
terial, it is important to have a representative sample of 
single cells present on the microscope slide, with a min- 
imum number of aggregated cell clumps. This is espe- 
cially true for automated slide analysis. 

A prerequisite for the screening of cytological ma- 
terial by an automated image analysis system is a re- 
producible and practical method for preparing smears 
of disaggregated cell suspensions. Many procedures 
have been described, for example, syringing, shaking, 
ultrasonic methods, and chemical methods, e.g., 
trypsinizing. 

Of these, the most widely used is the syringing tech- 
nique. This technique involves the use of a syringe typ- 
ically having a 1 9-gauge needle. The cell suspension is 
drawn up into the syringe and then quickly expelled. The 
turbulent flow from the syringe shears and breaks up 
cell aggregates. This process is repeated many times, 
and can be done manually or automatically with a peri- 
staltic pump. The difficulty with these techniques is that 
although effective, they are limited since they are labor- 
intensive and/or very time consuming. 

It is further known from document US-A-4 350 768 
to disaggregate cytological material by using a tube hav- 
ing a mesh screen at its bottom end. 

In general terms, therefore, the aim of the invention 
is therefore to provide a device which makes it possible 
to prepare smears of disaggregated cell suspensions 
which are necessary for the screening of cytological ma- 
terial by an automated image analysis system. A partic- 
ular aim of the invention is to provide a device of this 
kind which makes possible to prepare such smears in a 
shorter time and with less labor than with prior art de- 
vices. 

According to the invention these aims are attained 
with a device which is characterized in that it comprises: 

a) an elongated hollow body configured to be slid- 
ably inserted into the sample vial, the body having 
a top end, a bottom end and sides; 

b) sealing means forming a liquid-impervious seal 
between the sample vial and the device when the 
device is inserted into the sample vial; 

c) a plurality of shear plates, at least one of the 
shear plates being disposed across the bottom end 
of the body, the shear plates defining a plurality of 
holes of predetermined size effective to disaggre- 
gate the cytological material and to permit the dis- 
aggregated cytological material to traverse the 
shear plates and enter the body when the body is 
inserted into the sample vial; and 

d) means for connecting the top end of the body to 
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the tube, permitting the disaggregated cytological 
material to flow from the body into the tube. 

In a preferred embodiment of the device according 
to the invention the bottom end portion of the body in- 
cludes at least one shear plate preferably oriented sub- 
stantially perpendicular to the longitudinal axis of the 
hollow body. The area located above the shear plate and 
confined within the sides of the hollow body defines a 
chamber for fluid containment. During use, the device 
is inserted into a specimen sample vial, so that the seal- 
ing means, such as an O-ring, fit snugly between the 
exterior surface of the device and the interior surface of 
the sample vial. This seal prevents the cell suspension 
from exiting into the area between the exterior wall of 
the device and the interior wail of the vial. 

When the device is pushed into the sample vial, the 
cell suspension is forced through the shear plates and 
into the interior of the hollow body (chamber 11). For 
additional disaggregation, the device may be alternately 
withdrawn from and inserted into the vial to create a vac- 
uum effect in the vial which volleys the cytological ma- 
terial between the chamber and the vial. This process 
may be repeated depending on the degree of disaggre- 
gation required. The disaggregated suspension within 
the chamber is then ready for subsequent use. 

The device may also include a connector fitting to 
removably connect the top end of the device to a hose 
or other drainage tube. The device may be inverted to- 
gether with the sample vial attached at the bottom end 
of the body. This inversion drains the disaggregated 
suspension from the chamber into a centrifuge tube or 
any other desired container via an opening in the top of 
the device. Preferably, a curved drainage tube is provid- 
ed. The curved drainage tube contacts the inner surface 
of a centrifuge tube to permit a gentle flow of the disag- 
gregated material, so as not to disturb a density gradient 
within the tube. To facilitate the inverted drainage, its 
useful to have a small hole in the body portion to permit 
an influx of air into the chamber without permitting an 
egress of liquid. 

The invention is described hereinafter in terms of its 
preferred embodiments and with reference to the ac- 
companying drawings in which: 

Figure 1 is a top perspective view of a preferred em- 
bodiment of the invention. 

Figure 2 is a side view of a preferred embodiment 
of the invention. 

Figure 3 is a cross-sectional view of the device of 
Figure 1. 

Figure 4 is a top view of a first shear plate. 

Figure 5 is a side view of the assembly for the first 
shear plate shown in Figure 4. 

Figure 6 shows a partial cross-sectional view of the 
first shear plate. 

Figure 7 is a top view of a second shear plate. 

Figure 8 is a side view of the assembly for the sec- 
ond shear plate shown in Figure 7. 
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Figure 9 shows a partial cross-sectional view of the 
second shear plate. 

Figure 10 shows a cross-section of a preferred em- 
bodiment of the device 1 when completely assembled. 

Figure 11 shows a side perspective view of a sam- 
ple vial suitable for use with the subject invention. 

Figure 12 illustrates a cross-sectional view of the 
device of Figure 10 partially inserted into a sample vial. 

Figure 1 3 shows the same view as Figure 1 2 where 
the device is fully inserted into the vial. 

Figure 14 illustrates draining of disaggregated sus- 
pension from a device according to the invention into a 
tube via a hose. 

The invention is directed to a device for disaggre- 
gating cytological material. The term "disaggregating" 
refers to the separation of cells from large cell clusters 
into single cells or smaller clusters of cells. 

Referring to Figure 2, device 1 is shown with body 
portion 10 which preferably is an elongated hollow mem- 
ber similar to the body of a syringe. More preferably, 
body 10 is predominantly configured as a hollow cylin- - 
der. Body 10 may be constructed as single unit, or may 
be made of multiple pieces which are assembled. The 
top end of body 10 may be open to the atmosphere, or 
preferably, may be formed with a tapered portion 12 as 
shown in Figure 2. Tapered portion 12 leads to the con- 
nector member 14 which may be used to removably 
connect the device 1 to a hose or other means for drain- 
age of disaggregated cell suspension located in cham- 
ber 11. Preferably, the means for drainage includes a 
curved tube configured and dimensioned to contact the 
inside wall of a centrifuge tube to allow gentle layering 
of the cell suspension onto a density gradient. 

Connector member 14 may be of any type which 
provides for quick removal, e.g. interlocking, or a simple 
male-female type connection, as shown. Also located 
on tapered portion 12 is securing means 16 which per- 
mits device 1 to be inverted and secured to a receptacle, 
such as a test tube or centrifuge tube (not shown) du ring 
drainage. Securing means 16 is designed to fit snugly 
against the interior wall of the receptacle. Alternatively, 
securing means 16 may be configured to fit snugly 
around the exterior wall of the receptacle to steady in- 
verted device 1 in place during drainage. Securing 
means 16 shown in Figure 2 is a preferred embodiment 
of the invention and is designed to bias against the in- 
terior wall of the receptacle. Securing means 16, as 
shown, comprises three flanges equidistantly disposed 
about connector means 14. Securing means 16 could 
also take the form of a single flange which completely 
encircles the connector means 1 4. Any type of securing 
means which can securely hold the inverted device 1 to 
a receptacle opening is suitable for use in the invention. 

Air vent 18 is provided through the wall of the device 
to permit the passage of air therethrough during either 
the filling of the device with cell suspension or during 
the drainage of the cell suspension from the device. The 
location of the air vent 18 is a matter of design choice. 



Figure 2 also shows sealing member 20 located at 
the bottom end of the device. Sealing member 20 is typ- 
ically an annular ring-shaped protrusion (similar in effect 
to an O-ring) which provides a substantially liquid-im- 

5 pervious seal around the exterior of the device when the 
device is inserted bottom end first into a sample vial. 
Sealing member 20 preferably is integrally formed with 
body 1 0 and/or with a shear plate member 24 described 
hereinafter. Alternatively, sealing member 20 may be a 

10 separate O-ring circumscribing body 10. 

Figure 3 shows a cross-sectional view of the device 
of Figure 2. With the exception of annular groove 22, all 
elements illustrated in Figure 3 are also present in Fig- 
ure 2 and. have been previously described and ex- 

is plained. Annular groove 22, shown in Figure 3 proxi- 
mate to the bottom end of body 10, receives annular ring 
30 of a first shear plate member 24 (shown in Figures 4 
to 6). 

First shear plate member 24 is shown in Figures 4 

20 to 6. In a preferred embodiment, first shear plate mem- 
ber 24 spans the entire cross-section of the body 10. 
Shear plate member 24 preferably includes annular ring 
30 disposed around its exterior to connect with annular 
groove 22, providing an interlocking mechanism be- 

25 tween first shear plate member 24 and cylindrical body 
10. Any type of interlocking means may be used which 
removably connects first shear plate member 24 to cy- 
lindrical body 10. Indeed, the interlocking mechanism 
may take the form of threaded grooves, a mechanical 

30 interface, or the like. As shown in Figure 6, an additional 
annular ring 31 may be disposed or formed on inner wall 
33 of shear plate member 24. 

Annular ring 31 is designed to provide an interlock- 
ing mechanism with an additional or second shear plate 

35 member 34, which in a preferred embodiment, is insert- 
ed within opening 35. The positioning of first shear plate 
26 is shown in Figure 6 at an upper location of the mem- 
ber 34, generally perpendicular to the longitudinal axis 
of cylindrical body 10. However, the invention also en- 

40 compasses shear plate. 26 placed at a location any- 
where along the longitudinal axis of member 24. The 
second shear plate is shown in detail in Figures 7 to 9. 

First shear plate member 24 includes shear plate 
26 which comprises a plurality of holes or slots 28 

45 formed therethrough for permitting passage of cytolog- 
ical material. The holes shown in Figure 4 are square in 
shape, however, holes of any shape may be used. Pref- 
erably, the holes are about 0.030 inch (760 microme- 
ters) by 0.030 (760 micrometers) inch squares at their 

50 bottom edge. However, hole size in theory may vary 
from slightly larger than the cells to be disaggregated to 
a hundred times or more the cell size. Preferred diam- 
eter ranges for round holes are from about 300 microm- 
eters to about 1 ,500 micrometers, more preferably from 

55 about 500 micrometers to about 1 ,000 micrometers, and 
most preferably about 800 micrometers. 

To make the shear plates act like a perforated plane, 
the holes are typically tapered outward as they upwardly 
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traverse the shear plate. The currently preferred out- 
ward taper is 15° relative to a plane drawn parallel to 
the longitudinal axis and tangential to the edge of the 
hole. Thus, the opening on the top of a shear plate is 
preferably larger than that on the bottom. The size and s 
number and size of holes 28 and 38 may be optimized 
by one of ordinary skill in the art for the type of tissue 
being disaggregated and the level of disaggregation de- 
sired. First shear plate member 24 includes an angled 
edge 32 located at its upper most end. When shear plate 10 
member 24 is inserted into the bottom end of cylindrical 
body 10, the angled edge 32 abuts the edge 23 within 
the cylindrical body 10 ensuring a proper fit. 

Figure 7 shows second shear plate member 34 in- 
cluding shear plate 36 which defines a plurality of holes 1$ 
or slots 38. In a similar manner to first shear plate 26, 
second shear plate 36 preferably covers the entire 
cross-section of the hollow body Holes 38 can be of any 
size which permit passage of cytological material and 
promote the shearing action of the aggregated material 
into a generally single cellular material. However, holes 
38 are preferably of the same size and shape as holes 
28 of the first shear plate. Preferably, holes 28 and 38 
on adjacent shear plates, e.g. 26 and 36, do not align. 
For the square matrix hole arrangement described be- 
low, a 45° rotation of one shear plate relative to the other 
appears to maximize the shear effect. It has been found 
advantageous to have a greater number of holes in the 
interior shear plates relative to the first exterior shear 
plate. Such a configuration prevents "spurting" of the cy- 
tological material to the top of body 10. Currently, it is 
preferred to have 24 holes 28 on first shear plate 26 and 
four holes 38 in second shear plate 36, first shear plate 
26 having 24 holes 28 in a 5 x 5 square matrix, with the 
central hole in the matrix being absent, and second 
shear plate 36 having four holes 38 in a 2 x 2 square 
matrix. Although shear plates 26 and 36 may be spaced 
at any effective distance, it is currently preferred to 
space the plates at a distance of about 0.24 inches (0.61 
cm) apart. 

Shear plate member 34 is designed to fit snugly 
within the opening 35 of first shear plate member 24 with 
annular ring 31 holding second shear plate member 34 
in place in opening 35. The positioning of second shear 
plate 36 is shown in Figure 7 at the bottommost location 
of member 34. However, the invention also encompass- 
es shear plate 36 placed at a location anywhere along 
the longitudinal axis of member 34. The exact position- 
ing of the first and second shear plates relative to each 
other is not critical. However, the plates should be gen- 
erally parallel to each other and adjacent or proximate 
to each other such that a large percentage of the cyto- 
logical material which passes through second shear 
plate 36 also passes through first shear plate 26 before 
entering chamber 1 1 . The plates are typically placed as 
close as possible without impeding the flow of the cyto- 
logical material therethrough. 

It will be apparent to the ordinary artisan that any 



number of shear plates (limited by geometries and spa- 
tial considerations readily determinable by one skilled 
in the art) may be used in the device 1 . The invention is 
not limited to the two shear plate members shown. 

As an additional embodiment of the invention, the 
device may be provided with a mesh screen which 
spans the entire cross-section of the hollow body. The 
mesh is of a size to prevent particles of a size larger than 
a predetermined size from entering the chamber 11. If 
one shear plate is used in the invention, the mesh 
screen is preferably placed above the shear plate within 
chamber 11 . If two or more shear plates are used, the 
mesh screen is preferably placed between the first and 
second shear plates. The mesh screen provides two im- 
portant functions: (i) assisting in the disaggregation of 
the cell clumps and (ii) preventing material above a cer- 
tain size to enter chamber 11. Preferably, mesh size is 
from about 80 to about 1 00 microns, but exact mesh size 
is a matter of design choice. 

Figure 10 shows a cross-section of a preferred em- 
bodiment of the device 1 when completely assembled. 

Figure 1 1 shows a side perspective view of the sam- 
ple vial 41 as it would be received from a doctor's office 
or clinic. When received, sample vial 41 contains a sam- 
ple containing fluid 45 and a volume of air 43 contained 
by cap 42. To begin the desegregation, a technician re- 
moves cap 42 from sample vial 41 , so as to ready the 
sample for disaggregation. 

Figure 1 2 shows a cross-sectional view of device 1 
being inserted into sample vial 41. As shown, device 1 
is slidably inserted into sample vial 41 so that air 43, 
followed by sample containing fluid 45, is forced through 
second sheer plate 36, followed by first sheer plate 26, 
until the disaggregated material enters chamber 11. 

Figure 13 illustrates device 1 completely inserted 
into sample vial 41 . Sample fluid 45 (now disaggregated 
cytological material) is now within chamber 11 . One pre- 
ferred feature of the design is that device 1 does not 
contact the bottom of sample vial 41 , because shoulder 
44 of vial 41 (see Fig. 1 3) prevents device 1 from reach- 
ing the bottom of vial 41. This reserves an amount of 
fluid (typically about 2 mL) in the event the disaggregat- 
ed material is wasted, thus allowing a second sample to 
be generated if need be. Withdrawal of device 1 from 
sample vial 41 causes a suction effect causing the sam- 
ple fluid 45 to again traverse first sheer plate 26 and 
then second sheer plate 36 to reenter sample vial 41 . 
By repeating this plunging activity, sample fluid 45 is vol- 
leyed between chamber 1 1 and sample vial 41 to further 
disaggregate the cytological material. 

Once the disaggregated cytological material is con- 
tained within chamber 11, the combined device 1 and 
sample vial 41 maybe inverted as a single unit to allow 
the sample fluid 45 to drain via connector 14. As stated 
above, connector 14 is preferably coupled to a curved 
tube which is configured to allow gentle layering of the 
cell suspension onto a density gradient. 

The above-described device can be manufactured 
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from any type of material. In a preferred embodiment, 
the majority device is manufactured using low density 
polyethylene, and the shear plate is formed from poly- 
propylene or other similar material. As apparent, the 
choice of material can be readily determined by a skilled 
artisan. 

Having described the structure of the device, its use 
will now be described. Alter receiving a sample vial con- 
taining cytological material in physiological saline solu- 
tion from a clinic, the laboratory technician inserts de- 
vice 1 directly into the sample vial and exerts a down- 
ward force on the device to force cytological material 
upward through the shear plates. Downward movement 
of the device continues until the device has reached the 
bottom limit of movement in the vial. After a first pas- 
sage, the technician may, at his or her option depending 
on the quality of disaggregation required, withdraw the 
device from the vial by pulling on it. The pulling action 
creates a vacuum-effect within the sample vial and 
draws the cytological material from the chamber 11 
through the shear plates and back into the vial. The de- 
vice is then ready to again be forced into the fluid to dis- 
aggregate the cells clumps. This procedure may be re- 
peated as many times as is necessary to achieve the 
required degree of disaggregation. 

Once the desired degree of cell clump disaggrega- 
tion has been achieved, the cell suspension is then 
ready for subsequent processing. In a preferred embod- 
iment, wherein a hose or tube is connected to the top 
end portion of the device as described above, and as 
shown in the Figures, the device may be removably se- 
cured through securing means 16, shown in Figure 2, 
to a receiving receptacle, e.g., test tube, centrifuge tube 
or the like (not shown), then inverted. The inverted de- 
vice allows the cell suspension occupying chamber area 
11 of cylindrical body 10 to drain directly into the recep- 
tacle for subsequent processing. 

Figure 14 illustrates draining of disaggregated sus- 
pension from a device 1 according to the invention into 
a tube 17, e.g. a centrifuge tube, via a hose 19. Con- 
nector fitting formed by connector member 14 and 
flange 1 6 make it possible to removably connect the top 
end of device 1 to hose 1 9 or other similar drainage tube. 
The device 1 may be inverted together with the sample 
vial 41 attached at the bottom end of the body 10. This 
inversion drains the disaggregated suspension from the 
chamber 11 into a centrifuge tube 17 or any other de- 
sired container via an opening in the top of device 1. 
Preferably, a curved drainage hose 19 is used. The 
curved drainage hose contacts the inner surface of a 
centrifuge tube to permit a gentle flow of the disaggre- 
gated material, so as not to disturb a density gradient 
within the tube 1 7. To facilitate the inverted drainage, its 
useful to have a small hole 18 in the body portion of de- 
vice 1 to permit an influx of air into chamber 11 without 
permitting an egress of liquid. 

It will become apparent that other variations on the 
invention may be made without departing from the 



scope of the invention, defined in the appended claims. 
Claims 

5 

1. A device for disaggregating cytological material 
contained within a sample vial and permitting the 
flow of the material to a tube, which comprises: 

a) an elongated hollow body (1 0) configured to 
be slidably inserted into the sample vial, the 
body (10) having a top end, a bottom end and 
sides; 

b) sealing means (20) forming a liquid-impervi- 
ous seal between the sample vial and the de- 
vice when the device is inserted into the sample 
vial; 

c) a plurality of shear plates (26, 36), at least 
one of the shear plates being disposed across 
the bottom end of the body (10), the shear 
plates (26,36) defining a plurality of holes (28, 
38) of predetermined size effective to disaggre- 
gate the cytological material and to permit the 
disaggregated cytological material to traverse 
the shear plates (26,36) and enter the body (10) 
when the body (10) is inserted into the sample 
vial; and 

d) means (14,16) for connecting the top end of 
the body (10) to the tube (17), permitting the 
disaggregated cytological material to flow from 
the body (10) into the tube (17). 

The device of claim 1 , wherein the shear plates (26, 
36) are positioned substantially perpendiculartothe 
longitudinal axis of the body (10). 

The device of claim 1, further comprising a mesh 
screen located adjacent to a shear plate, the mesh 
screen being configured to prevent cytological ma- 
terial larger than a size larger than a predetermined 
size from entering the body (10). 

The device of claim 1 , further comprising means 
(18) for selectively permitting gas to enter the body 
(10) while not permitting the liquid to exit the body 
(10). 

The device of claim 1 , wherein the securing means 
comprising a flange (16). 

The device of claim 1 , wherein the shear plates (26, 
36) are configured so that the holes (28, 38) defined 
by adjacent shear plates (26, 36) are not in align- 
ment. 

The device of claim 1 , wherein the sealing means 
is an annular protrusion (20). 
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8. The device of claim 2, comprising two shear plates 
(26, 36) arranged perpendicularly to the longitudinal 
axis of the body (10), the shear plates (26, 36) de- 
fining a plurality of holes (28,38) of predetermined 
size effective to disaggregate the cytological mate- 
rial and to permit the disaggregated cytological ma- 
terial to traverse the shear plates (26, 36) and to 
enter the body (10) when the body (10) is inserted 
into the sample vial, the positioning of the holes (28, 
38) being such that they do not align and cannot be 
traversed by a line drawn parallel to the longitudinal 
axis of the body (10). 

9. The device of claim 1 , wherein the means for con- 
necting the top end of the body (1 0) to the tube (1 7) 
comprise a curved hose (1 9) coupled to the top end 
of the body (10) so that the disaggregated cytolog- 
ical material is permitted to flow from the top end of 
the body (1 0) into the tube (1 7) via the curved hose 
(19). 



PatentansprGche 

1 . Vorrichtung zum Zerteilen von zytologischem, in ei- 
nem ProbengefaB enthaltenen Material und zum 
Ermoglichen, daB das Material zu einem Rohr 
flieBt, mit: 

a) einem langlichen Hohlkdrper (10), der zum 
gleitenden Einsetzen in das ProbengefaB aus- 
gelegt ist und ein oberes Ende, ein unteres En- 
de und Seiten aufweist; 

b) Dichtungsmitteln (20), die eine flussigkeits- 
dichte Dichtung zwischen dem ProbengefaB 
und der Vorrichtung ausbilden, wenn die Vor- 
richtung in das ProbengefaB eingesetzt ist; 

c) einer Mehrzahl von Abscherplatten (26, 36), 
von denen wenigstens eine quer uber das un- 
tere Ende des Korpers (10) angeordnet ist und 
die eine Mehrzahl von Lochern (28, 38) vorbe- 
stimmter GroBe festlegen, die geeignet sind, 
das zytologische Material zu zerteilen und das 
zerteilte zytologische Material die Abscherplat- 
ten (26, 36) durchqueren und in den Korper (1 0) 
eintreten zu lassen, wenn der Korper (10) in 
das ProbengefaB eingesetzt ist, und 

d) Einrichtungen (14, 16) zum Verbinden des 
oberen Endes des Korpers (10) mit dem Rohr 
(17), was ein FlieBen des zerteilten zytologi- 
schen Materials aus dem Korper (10) in das 
Rohr (17) hinein ermoglicht. 

2. Vorrichtung nach Anspruch 1 , bei der die Abscher- 
platten (26, 36) im wesentlichen senkrecht zur 
Langsachse des Korpers (10) angeordnet sind. 

3. Vorrichtung nach Anspruch 1 , femer mit einem na- 



he einer Abscherplatte angeordneten Maschen- 
sieb, das dazu ausgelegt ist, ein Eintreten von zy- 
tologischem Material, das groBer als eine Abmes- 
sung ist, die groBer als eine vorgegebene Abmes- 
5 sung ist, in den Korper (10) zu verhindem. 

4. Vorrichtung nach Anspruch 1 , f erner mit Mitteln (18) 
zum wahlweisen Ermoglichen, daB Gas in den Kor- 
per (10) eintritt, wahrend sie ein Austreten der Flus- 

10 sigkeit aus dem Korper (10) nicht zulassen. 

5. Vorrichtung nach Anspruch 1 , bei der die Befesti- 
gungseinrichtungen einen Flansch (16) aufweisen. 

is 6. Vorrichtung nach Anspruch 1 , bei der die Abscher- 
platten (26, 36) so ausgelegt sind, daB die durch 
benachbarte Abscherplatten (26, 36) festgelegten 
Locher (28, 38) nicht miteinander fluchten. 

20 7. Vorrichtung nach Anspruch 1, bei der die Dich- 
tungsmittel ein ringfdrmiger Vorsprung (20) sind. 

8. Vorrichtung nach Anspruch 2, mit zwei Abscherplat- 
ten (26, 36), die senkrecht zur Langsachse des Kor- 

25 pers (10) angeordnet sind und eine Mehrzahl von 
Lochern (28, 38) vorbestimmter GroBe festlegen, 
die geeignet sind, das zytologische Material zu zer- 
teilen und das zerteilte zytologische Material die 
Abscherplatten (26, 36) durchqueren und in den 

30 Korper (10) eintreten zu lassen, wenn der Korper 
(10) in das ProbengefaB eingesetzt ist, wobei die 
Positionierung der Locher (28, 38) so ist, daB sie 
nicht miteinander fluchten und nicht von eine Linie 
durchquert werden konnen, die parallel zur Langs- 

35 achse des Korpers (10) gezogen ist. 

9. Vorrichtung nach Anspruch 1 , bei der die Einrich- 
tungen zum Verbinden des oberen Endes des Kor- 
pers (10) mit dem Rohr (17) einen gebogenen 

40 Schlauch (19) aufweisen, der an das obere Ende 
des Korpers (10) angeschlossen ist, so daB das 
zerteilte zytologischen Material aus dem oberen 
Ende des Korpers (10) in das Rohr (17) uber den 
gebogenen Schlauch (19) flieBen kann. 

45 

Revendications 

1. Dispositif pour desagr^ger une matiere cytologique 
50 contenue dans un flacon d'echantillon et permettre 
I'Scoulement de la matiere vers un tube, qui 
comprend : 

(a) un corps creux allonge* (10) configure* de 
55 maniere a etre ins6r6 de facon coulissante 

dans le flacon d'6chantillon, le corps (10) ayant 
une extremit6 sup6rieure, une extr6mit6 inf6- 
rieure et des cot6s ; 
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(b) des moyens d'etancheite (20) formant un 
joint impermeable aux liquides entre le flacon 
d'echantillon et le dispositif lorsque le dispositif 
est insert dans le flacon d'echantillon ; 

(c) une plurality de plaques de cisaillement (26, 5 
36), au moins une des plaques de cisaillement 
etant disposee en travers de I'extremite infe- 
rieure du corps (10), les plaques de cisaille- 
ment (26,36) definissant une pluralite de trous 
(28,38) de dimension predetermtnee efficace 10 
pour d6sagreger la matiere cytologique et per- 
mettre a la matiere cytologique d6sagregee de 
traverser les plaques de cisaillement (26,36) et 
d'entrerdans le corps (10) lorsque le corps (10) 

est insere dans le flacon d'6chantillon ; et is 

(d) des moyens (14,16) de connexion de I'ex- 
tremite superieure du corps (10) au tube (17), 
permettant a la matiere cytologique desagr6- 
gee de s'6couler du corps (10) dans le tube 
(17). 20 

2. Dispositif suivant la revendication 1 , dans lequel les 
plaques de cisaillement (26,36) sont placees sen- 
siblement perpendiculairement a I'axe longitudinal 

du corps (10). 25 

3. Dispositif suivant la revendication 1 , comprenant en 
outre un tamis adjacent a une plaque de cisaille- 
ment, le tamis etant configure pour empecher une 
matiere cytologique ayant une dimension plus gros- 30 
se qu'une dimension predetermined d'entrer dans 

le corps (10). 



que et permettre a la matiere cytologique desagre- 
gee de traverser les plaques de cisaillement (26,36) 
et d'entrer dans le corps (10) lorsque le corps (10) 
est insere dans le flacon d'echantillon, le position- 
nement des trous (28,38) etant tel qu'ils ne s'ali- 
gnent pas et ne peuvent pas etre traverses par une 
ligne tracee parallelement a I'axe longitudinal du 
corps (10). 

9. Dispositif suivant la revendication 1 , dans lequel les 
moyens de connexion de I'extremite sup6rieure du 
corps (10) au tube (17) comprennent un tube flexi- 
ble courbe (1 9) raccorde a I'extremite superieure du 
corps (10 ) de sorte que la matiere cytologique d6- 
sagregee peut s'ecouler de I'extremite superieure 
du corps (10) dans le tube (17) par I'intermediaire 
du tube flexible courbe (19). 



4. Dispositif suivant la revendication 1 , comprenant en 
outre des moyens (18) pour permettre selective- 35 
ment I'entr6e de gaz dans le corps (10) tout en em- 
pdchant le liquide de sortir du corps (10). 

5. Dispositif suivant la revendication 1 , dans lequel les 
moyens de connexion comprennent une collerette 40 
(16). 

6. Dispositif suivant la revendication 1 , dans lequel les 
plaques de cisaillement (26,36) sont configurees de 
sorte que les trous (28,38) definis par des plaques 
de cisaillement adjacentes (26,36) ne sont pas en 
alignement. 

7. Dispositif suivant la revendication 1 , dans lequel les 
moyens d'etancheite comprennent une saillieannu- so 
laire (20). 

8. Dispositif suivant la revendication 2, comprenant 
deux plaques de cisaillement (26,36) placees per- 
pendiculairement a I'axe longitudinal du corps (10), 55 
les plaques de cisaillement (26,36) definissant une 
pluralite de trous (28,38) de dimension predetermi- 
nee efficace pour desagreger la matiere cytologi- 
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